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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a miniaturized, lightened and 
portable optical fiber type laser operation system with satisfactory 
wavelength selectivity concerning a laser operation system to be used 
for medical laser beam treatments. 

SOLUTION: This system is provided with semiconductor laser elements 
1-1 and 1-2 having the plural emission parts of different oscillation 
wavelength, short diameter light transmission path 3-1 , 3-2 and 3-3 for 
transmitting emitted laser beam, bundle cable 4 bundling these light 
transmission paths, condenser unit 6 and optical fiber 7 for guiding laser 
beam to a site 8 to be irradiated. Thus, the miniaturized, lightened and 
portable optical fiber type laser operation system, by which a power 
source and a system cooling mechanism can be remarkably simplified 
and responsiveness is improved as well, with satisfactory wavelength 
selectivity can be provided. 
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(54) OPTICAL RBER TYPE LASER OPERATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
miniaturized, lightened and portable optical 
fiber type laser operation system with 
satisfactory wavelength selectivity concerning 
a laser operation system to be used for medical 
laser beam treatments. 
SOLUTION: This system is provided with 
semiconductor laser elements 1-1 and 1-2 
having the plural emission parts of different 
oscillation wavelength, short diameter light 
transmission path 3-1, 3-2 and 3-3 for 
transmitting emitted laser beam, bundle cable 4 
bundling these light transmission paths, 
condenser unit 6 and optical fiber 7 for guiding 
laser beam to a site 8 to be irradiated. Thus, the miniaturized, lightened and portable 
optical fiber type laser operation system, by which a power source and a system 
cooling mechanism can be remarkably simplified and responsiveness is improved as 
well, with satisfactory wavelength selectivity can be provided. 




1 



[Claim(s)] 

[Claim 1] Optical fiber type laser surgery equipment equipped with two or more 
semiconductor laser components with which oscillation wavelength differs, the narrow 
diameter light guide line which transmits the laser beam according to individual by 
which outgoing radiation was carried out from the semiconductor laser component, the 
bundle cable which governed the light guide line, the beam condensing unit which 
condenses two or more laser beams by which outgoing radiation was carried out from 
the bundle cable, and the optical fiber to which the laser beam condensed with the beam 
condensing unit is led to an exposure part. 

[Claim 2] Optical fiber type laser surgery equipment according to claim 1 which has two 

« 

or more outgoing radiation section to which at least one or more semiconductor laser 
components carry out outgoing radiation of two or more laser. 

[Claim 3] Optical fiber type laser surgery equipment according to claim 1 which has the 
single outgoing radiation section which carries out outgoing radiation of the laser with a 
single semiconductor laser component. 

[Claim 4] Optical fiber type laser surgery equipment according to claim 1 which has the 
configuration whose bundle cable governed densely two or more narrow diameter light 
guide lines. 

[Claim 5] Optical fiber type laser surgery equipment according to claim 1 which allotted 
the narrow diameter light guide line of long wavelength laser to the periphery section of 
a bundle cable. 

[Claim 6] Optical fiber type laser surgery equipment according to claim 1 which allotted 
the narrow diameter light guide line of the laser for guide light to the core of a bundle 
cable. 

[Claim 7] Optical fiber type laser surgery equipment according to claim 1 which is the 
thing of at least two kinds of wavelength whose semiconductor laser components are 
760-830nm and 1900-2000nm. 

[Claim 8] a living body receiving - high - the optical fiber tj^e laser surgery 
equipment according to claim 1 which added the control means whose exposure on the 
laser of other wavelength is enabled after giving priority to the laser of absorption 
coefficient wavelength and irradiating it. 

[Claim 9] Optical fiber type laser surgery equipment according to claim 1 which added a 
means to have been a high absorption coefficient and to spray a Uquid harmless to a 
living body on a laser radiation starting position to at least one laser wavelength. 
[Claim 10] Optical fiber type laser surgery equipment according to claim 1 whose at 
least one laser wavelength is 760-830nm and whose liquid is indocyanine green. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical fiber type laser surgery 

equipment used for a laser beam therapy. 

[0002] 

[Description of the Prior Art] The importance of the small lightweight nature of optical 
fiber type laser surgery equipment or wavelength selectivity is pointed out as laser 
beam treatment technique progresses in recent years. 

[0003] Conventional optical fiber type laser surgery equipment is explained below. 
Drawing 9 shows the outline configuration of conventional optical fiber type laser 
surgery equipment. In drawing 9 , 91 is the solid-state-laser oscillator which oscillates 
the 1st wavelength, and 92 is a solid-state-laser oscillator which oscillates the 2nd 
wavelength. As these solid-state-laser oscillators, Er:YAG with a wavelength of 2.94 
micrometers which added a NdiYAG of with a wavelength of 1.06 micrometers which 
added neodium (Nd), Ho:YAG with a wavelength of 2.1 micrometers which added 
HOROMIUMU (Ho), or an erbium (Er) is used for an yttrium aluminum garnet 
(henceforth YAG) in many cases from the point of the absorption efficiency to the 
oscillation capacity and the living body of an output required for laser surgery. A fixed 
mirror for 93 to change the direction of the laser beam which came out of the 1st 
solid-state-laser oscillator 91, and 94 move according to a command by the movable 
mirror arranged in front of the 2nd soUd-state-laser oscillator 92. The laser beam to 
which 95 came out of the solid-state-laser oscillators 91 or 92, the beam condensing unit 
with which 96 condenses a laser beam 95, and 97 are optical fibers of single fiber to 
which the laser beam extracted with the beam condensing unit 96 is led. The laser beam 
which 98 is an exposure part used as the object for a therapy, and came out of the optical 
fiber 97 is irradiated in the state of non-contact or contact. It is the common power 
control unit with which 99 controls the control panel of laser surgery equipment by the 
command from a control panel 99, and 100 controls the output of the solid-state-laser 
oscillators 91 or 92. The actuation power source of two sets of solid- state-laser 
oscillators is common-use-ized, and the miniaturization is attained. 
[0004] About the optical fiber type laser surgery equipment constituted as mentioned 
above, the actuation is explained below. First, when either of two sets of the 
solid-state-laser oscillators 91 or 92 is chosen by the command from a control panel 99 
and the 1st soUd-state-laser oscillator 91 is chosen, as the movable mirror 94 shows by 
the dotted line on the transverse-plane optical axis of the 2nd solid-state-laser oscillator 
92, it moves (not shown [ a drive ]). Simultaneously, the common power control unit 100 
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oscillates the 1st solid-state-laser oscillator 91 by setting-out output condition. The laser 
beam which came out of the 1st sohd-state-laser oscillator 91 changes a travelling 
direction by the fixed mirror 93, and changes a travelling direction again on the last 
optical axis by the movable mirror 94 in said predetermined location. It is condensed 
with the beam condensing units 96, such as a lens, and incidence of the laser beam 95 is 
carried out to an optical fiber 97. The laser beam drawn with the optical fiber 97 is 
irradiated in the state of non-contact or contact by the exposure part 98 used as the 
object for a therapy. Moreover, when the 2nd solid-state-laser oscillator 92 is chosen 
from a control panel 99, the movable mirror 94 is controlled to evacuate to the location 
shown in the continuous line of drawing. And the exposure part 98 to which the laser 
beam 95 which came out of the 2nd sohd-state-laser oscillator 92 serves as an object for 
a therapy like [ the beam condensing unit 96 on an optical axis ] entering direct and the 
above irradiates in the state of non-contact or contact. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the solid-state-laser oscillator 
91 and 92 the very thing are solid-state-laser equipment of dozens of W class first with 
the above-mentioned conventional configuration, Since the laser beam which needs to 
carry a water-cooled device and a large-scale power source, and comes out of each 
sohd-state-laser oscillator further is also a major diameter. It had the trouble that the 
change-over device of the laser beam way containing the narrow diameter Ught guide 
line and the movable mirror 94 from each solid-state-laser oscillator was also inevitably 
large-sized, and complicated it, and portable nature was missing. Moreover, in the 
solid-state-laser oscillator which needs optical pumping, securing output stability and 
making a wavelength change took time amount, and it had the trouble of being inferior 
to the oper ability in a therapy site. 

[0006] This invention cancels the above-mentioned conventional trouble, and it aims at 
offering the optical fiber type laser surgery equipment which is a small light weight and 
was excellent in wavelength selectivity. 
[0007] 

[Means for Solving the Problem] It considers as the configuration which prepares the 
optical fiber to which the laser beam condensed with the narrow diameter light guide 
line which transmits the laser beam according to individual to which outgoing radiation 
of the optical fiber type laser-surgery equipment of this invention was carried out from 
two or more semiconductor-laser components with which oscillation wavelength differs, 
and a semiconductor-laser component, the bundle cable which governed the narrow 
diameter light guide line, the beam condensing unit which condenses two or more laser 
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beams by which outgoing radiation was carried out from the bundle cable, and the beam 
condensing unit is led to an exposure part in order to attain this object, and this 
configuration -- the former — large-sized low — since the aggregate of a micro and 
efficient semiconductor laser component is substituted for an effectiveness 
solid-state-laser oscillator, a power source and an equipment cooler style can be 
simpUfied substantially. Moreover, optical pumping like a solid-state-laser oscillator is 
unnecessary, and the responsibility of laser oscillation also has it, it becomes still more 
unnecessary [ the change-over device of a laser beam way ], and can make a 
semiconductor laser component what was excellent in portable nature and wavelength 
selectivity with the small light weight. [ good ] 
[0008] 

[Embodiment of the Invention] In order that this invention may cancel the trouble of 
the operation equipment using the conventional fixed laser oscillator described above, 
invention concerning claim 1 publication Two or more semiconductor laser components 
with which oscillation wavelength differs, and the narrow diameter light guide line 
which transmits the laser beam according to individual by which outgoing radiation 
was carried out from the semiconductor laser component, The bundle cable which 
governed the Ught guide line, and the beam condensing unit which condenses two or 
more laser beams by which outgoing radiation was carried out from the bundle cable, 
Consider as a configuration equipped with the optical fiber to which the laser beam 
condensed with the beam condensing unit is led to an exposure part, laser surgery is 
possible with the aggregate of a micro and efficient semiconductor laser component, and 
a power source and an equipment cooler style are simple. There is also no need for 
optical pumping, and the responsibility of laser oscillation is also good, the change-over 
device of a laser beam way is also still more unnecessary, and it excels in portable 
nature and wavelength selectivity by the small light weight. 

[0009] And let the semiconductor laser component be the semiconductor laser 
component which has the single outgoing radiation section which carries out outgoing 
radiation of the single laser by invention concerning claim 2 publication by invention 
which considers as the semiconductor laser component which has two or more outgoing 
radiation section which carries out outgoing radiation of two or more laser, and relates 
to claim 3 publication. 

[0010] Moreover, it is what considered the bundle cable as the configuration which 
governed densely two or more narrow diameter light guide lines by invention 
concerning claim 4 publication, arranged the narrow diameter light guide line of long 
wavelength laser in the periphery section in invention concerning claim 5 publication. 
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and arranged the narrow diameter light guide line of the laser for guide light in the core 
in invention concerning claim 6 pubUcation, and a condensing energy density can be 
improved or the operability of the operator who treats can be improved. 
[0011] Moreover, it is what was made into the thing of at least two kinds of wavelength 
whose semiconductor laser components are 760-830nm and 1900-2000nm in invention 
concerning claim 7 publication, and incision of a laser knife, evapotranspiration, 
hemostasis, and especially a coagulation operation are large. 

[0012] moreover ~ invention concerning claim 8 publication — a living body receiving 
-- high - after giving priority to the laser of absorption coefficient wavelength and 
irradiating it, all the laser beams to irradiate are efficiently absorbable by having the 
control means whose exposure on the laser of other wavelength is enabled. 
[0013] Moreover, if laser is irradiated in invention concerning claim 9 publication in the 
location on which it is a high absorption coefficient, and is what it was presupposed that 
it has a means to spray a liquid harmless to a living body on a laser radiation starting 
position, and the above was sprayed to at least one laser wavelength, the laser beam of 
the specified wavelength will be absorbed very efficiently. 

[0014] Moreover, in invention concerning claim 10 publication, at least one laser 

wavelength is 760-830nm, and it is what the liquid made indocyanine green, and 

incision of a laser knife and evapotranspiration are made more to vahdity. 

[0015] 

[Example] 

(Example 1) It explains hereafter, referring to a drawing about the example 1 of this 
invention. 

[0016] In drawing 1 , the so-called linear array mold high power semiconductor laser 
component which 1-1 is a semiconductor laser component which has two or more 
outgoing radiation section with the 1st wavelength, for example, the laser outgoing 
radiation section arranges in the shape of a straight line corresponds to this. 1-2 is the 
semiconductor laser component which has same two or more outgoing radiation section 
with the 2nd wavelength, and 1-3 is the light laser of a minute output in order to check 
the part for an exposure by looking by the laser for guide light. 2-1 is a condensing 
component which makes two or more points condense two or more laser beams which 
came out of the outgoing radiation section of the semiconductor laser component 1-1 
which has said two or more outgoing radiation section, and 3-1 is two or more narrow 
diameter light guide lines as for which two or more laser beams condensed with the 
condensing component 2-1 which has said two or more outgoing radiation section carry 
out incidence. As each narrow diameter light guide line 3-1, the optical fiber which was 
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excellent in flexibility with the core diameter of about 100 micrometers, for example is 
desirable. 2-2 and 3-2 are the condensing components and narrow diameter light guide 
lines for semiconductor laser component 1-2 which have said two or more outgoing 
radiation section, and 2-3 and 3-3 are the condensing components and narrow diameter 
light guide lines for said laser 1-3 for guide light. 4 is the bundle cable which bundled 
said narrow diameter hght guide line 3-1 and 3-2, and 3-3, and is good to make an outer 
diameter as thin as possible. 5 is the laser beam which came out of the bundle cable 4, 
has a beam diameter according to the diameter of a bundle, and becomes the same [ the 
angle of divergence ] as the angle of divergence from each narrow diameter light guide 
line fundamentally. 6 of a beam condensing unit and 7 is the same as that of 96, 97, 98, 
and 99 of the conventional example which shows an optical fiber and 8 to an exposure 
part with a control panel, and shows 9 to drawing 9 , and omits the detailed explanation. 
10 carries out simultaneous actuation of all semiconductor laser component 1-1 and 1-2 
in response to the command from a control panel 9 in a power control unit. 
[0017] The actuation is explained about the optical fiber type laser surgery equipment 
constituted as mentioned above, first, the output from the semiconductor laser 
component 1-1 and 1-2 which has two or more outgoing radiation section — solid state 
laser -- comparing - since low-power output — high — it is necessary to use the laser 
output of all systems effectively for performing efficiency incision (with laser surgery 
equipment, an at least 15-20W laser output is called need, and the maximum output in 
the single outgoing radiation section is about IW in actual condition semiconductor 
laser) Furthermore, unlike solid state laser, since the large-scale power source is 
unnecessary, it is not necessary to share a power source in semiconductor laser. For this 
reason, the semiconductor laser component 1-1 which has all two or more outgoing 
radiation sections by the command from a control panel 9, and 1-2 are fundamentally 
oscillated simultaneously through the power control unit 10. It is condensed by two or 
more points by the condensing component 2-1 and 2-2, and incidence of two or more 
laser beams which came out of the semiconductor laser component 1-1 and the outgoing 
radiation section of 1-2 which have two or more outgoing radiation section is carried out 
to the narrow diameter light guide line 3-1 and 3-2, respectively. Incidence not only of 
the laser for incision but the laser 1-3 for guide light is similarly carried out to the 
narrow diameter light guide line 3-3. These laser beams turn into the laser beam 5 
which spreads in a fixed angle of divergence from the end face via the inside of the 
bundle cable 4. Generally, although the angle of divergence of this laser beam 5 is larger 
than the angle of divergence of the laser beam 95 in the conventional optical fiber type 
laser surgery equipment shown in drawing 9 , incidence can be carried out to the same 
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optical fiber 7 as usual with the beam condensing unit 6 designed the optimal. 
Subsequent behavior is the same as the actuation in the conventional optical fiber type 
laser surgery equipment shown in drawing 9 . 

[0018] according to this example 1 as mentioned above the former large-sized - low 
- since the aggregate of a micro and efficient semiconductor laser component is 
substituted for an effectiveness solid- state-laser oscillator, a power source and an 
equipment cooler style can be simplified substantially. Moreover, optical pumping like a 
soUd-state-laser oscillator is unnecessary, and the responsibility of laser oscillation also 
has it, it becomes still more unnecessary [ the change-over device of a laser beam way ], 
and can make a semiconductor laser component what was excellent in portable nature 
and wavelength selectivity with the small light weight. [ good ] 

[0019] (Example 2) It explains hereafter, referring to a drawing about the example 2 of 
this invention. 

[0020] As for a laser beam and 6, in drawing 2 , the laser for guide light, 3-1, 3-2, and 3-3 
of a beam condensing unit and 7 are [ 1-3 / a narrow diameter light guide line and 4 / a 
bundle cable and 5 ] the same as that of the configuration of an optical fiber and the 
example 1 an exposure part and 9 indicate the above to a control panel, and 8 indicates 
10 to be to drawing 1 in a power control unit. It is the condensing component 12-1 which 
it replaces [ component ] with the semiconductor laser component 1-1 which has two or 
more outgoing radiation section, and 1-2, replaces [ component ] with the semiconductor 
laser component 11-1 which has the single outgoing radiation section, the point using 
much 11-2, the condensing component 2-1 which makes two or more points condense 
two or more laser beams, and 2-2, and makes a laser beam condense independently, and 
a point using 12-2 to differ from the configuration of the example 1 of drawing 1 . 
[0021] The actuation is explained about the optical fiber type laser surgery equipment 
constituted as mentioned above. The semiconductor laser component 11-1 which has all 
the single outgoing radiation sections by the command from a control panel 9, and 11-2 
are fundamentally oscillated simultaneously through the power control unit 10 like an 
example 1. It is condensed by the condensing component 12-1 made to condense 
independently and 12-2 according to an individual, and incidence of the laser beam 
which came out of the semiconductor laser component 11-1 and the outgoing radiation 
section of 11-2 which have the single outgoing radiation section is carried out to the 
narrow diameter light guide hne 3-1 and 3-2, respectively. Next actuation is the same as 
that of an example 1. 

[0022] As mentioned above, according to this example 2, in an example 1, since [ from 
which the gestalt of a semiconductor laser component differs ] only, the same 
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effectiveness as an example 1 can be acquired. 

[0023] (Example 3) The example 3 of this invention is explained hereafter. 
[0024] The place by which it is characterized [ of this example 3 ] is to have limited the 
part to the configuration of examples 1 or 2. That is, the narrow diameter light guide 
line 3-1 arranged in the bundle cable 4 shown in examples 1 and 2, 3-2, and 3-3 are 
considered as the configuration of dense restoration. 

[0025] About the optical fiber type laser surgery equipment constituted as mentioned 
•above, the actuation is explained with reference to drawing 3 . Drawing 3 is one 
example of the cross section of the bundle cable 4 which has arranged densely many 
narrow diameter Kght guide lines 3-1, 3-2, and the singular narrow diameter light guide 
line 3-3. Since the narrow diameter light guide line 3-1, 3-2, and 3-3 generally have a 
circular cross section, when dense restoration can be carried out in the bundle cable 4 of 
a circular cross section, they are limited. When each class is distinguished by A, B, and 
C by drawing 3 and this number of layers is set to n, the total N with which it fills up is 
set to N=3n(n-1)-1. Then, in the case of the total N= 17 (number of layers n= 3) of a 
narrow diameter light guide hne, N= 37 (n= 4), and N= 61 (n= 5), it becomes with the 
arrangement greatest with the number of each class. Conversely, if it says, in the case of 
N= 17 and N= 37, dense arrangement will be easy, and an outer diameter will tend to 
manufacture the minimum (close to a perfect circle) bundle cable 4. Furthermore, the 
dimension of the laser beam 5 by which outgoing radiation is carried out becomes small, 
so that the outer diameter of the bundle cable 4 is small, and the condensing nature to 
an optical fiber 7 becomes good. 

[0026] According to the example 3, in addition to an example 1 or the same effectiveness 
as 2, a condensing energy density can be improved as mentioned above that it is easy to 
obtain the high bundle cable 4 of roundness. 

[0027] (Example 4) The example 4 of this invention is explained hereafter. 
[0028] The place by which it is characterized [ of this example 4 ] is to have limited the 
part to the configuration of an example 3. That is, it considers as the configuration 
which allotted the narrow diameter light guide Une which arranges the narrow 
diameter light guide line 3-1, 3-2, and 3-3 to dense restoration in the bundle cable 4 
shown in the example 3, and carries out incidence of the semiconductor laser of long 
wavelength to the maximum periphery layer, 

[0029] About the optical fiber type laser surgery equipment constituted as mentioned 
above, the actuation is explained with reference to drawing 3 and drawing 4 . The 
narrow diameter light guide line as for which drawing 3 is one example of the cross 
section of the bundle cable 4 which has arranged densely the narrow diameter light 
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guide line 3-1, 3-2, and 3-3, and the semiconductor laser of long wavelength carries out 
incidence is located in the location of C. Generally, when condensing light with a lens, it 
is common knowledge that the condensing nature is influenced by the aberration of a 
lens, and the light in which the light of short wavelength was refracted as the light 
which is more nearly separated from an optical axis as shown in drawing 4 (a) was 
shown in drawing 4 (b) tends to approach a lens side, for this reason -- more - a long 
wave — by arranging the narrow diameter light guide line as for which the 
semiconductor laser which serves as merit carries out incidence to the outermost 
periphery, the inclination of above-mentioned drawing 4 (a) and drawing 4 (b) can be 
offset now, aberration becomes small, and the condensing nature to an optical fiber 7 
becomes good. 

[0030] According to this example 4, in addition to the same effectiveness as said 
examples 1 and 2, a condensing energy density can be further improved by aberration 
improvement as mentioned above. 

[0031] (Example 5) The example 5 of this invention is explained hereafter. 
[0032] The place by which it is characterized [ of this example 5 ] is to have limited the 
part to the configuration of an example 3. That is, it considers as the configuration 
which has arranged the narrow diameter light guide line 3-1, 3-2, and 3-3 to dense 
restoration in the bundle cable 4 shown in the example 3, and allotted the narrow 
diameter hght guide line 3-3 of the laser for guide light to the core. 

[0033] About the optical fiber type laser surgery equipment constituted as mentioned 
above, the actuation is explained with reference to drawing 3 and drawing 1 . Drawing 3 
is one example of the cross section of the bundle cable 4 which has arranged densely the 
narrow diameter light guide line 3-1, 3-2, and 3-3, and the narrow diameter light guide 
line 3-3 of the laser for guide light is located in the location of A. With this configuration, 
it is easy to make in agreement the optical axis of the beam condensing unit 6 shown in 
drawing 1 since there is guide light at the core of the bundle cable 4, and in order to 
carry out incidence to the core of an optical fiber 7, the laser 1-3 for guide light is always 
irradiated by the core of the exposure part 8 for a therapy. 

[0034] According to this example 5, in addition to the same effectiveness as said 
examples 1, 2, and 3, the operability of the operator who treats can also improve as 
mentioned above. 

[0035] (Example 6) The example 6 of this invention is explained hereafter. 
[0036] The place by which it is characterized [ of this example 6 ] is to have limited the 
part to the configuration of an example 1. That is, 760-830nm semiconductor laser is 
used for the 1st wavelength, 1900-2000nm semiconductor laser is used for the 2nd 
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wavelength, and it constitutes. 

[0037] About the optical fiber type laser surgery equipment constituted as mentioned 
above, the actuation is explained with reference to drawing 5 and drawing 1 . Drawing 5 
is property drawing showing the relation between the wavelength of the light obtained 
by semiconductor laser, and the transmittance to a body tissue. The axis of ordinate is 
expressed with optical dissipation length (distance which luminous intensity decreases 
even to 1/10), and it is shown that a laser beam goes into an in-house deeply, so that the 
value is large. Generally, since incision and evapotranspiration nature are excellent and 
it is easy to limit an exposure field, safety becomes high, so that a laser beam is 
thoroughly absorbed on the surface of an organization. For that, drawing 5- shows that 
the wavelength of 1900-2000nm is suitable, moreover, in semiconductor laser with a 
wavelength of 760-830nm which high power tends to obtain, since a until laser beam 
reaches an in-house comparatively deeply, there is the description which is excellent in 
hemostasis or freezing characteristic. Then, since the laser beam which came out of the 
semiconductor laser component 1-1 of both these wavelength regions and 1-2 is 
irradiated like an example 1 by the exposure part 8 for a therapy, incision, 
evapotranspiration, hemostasis, and a coagulation operation become larger rather than 
the case where other wavelength of these is used. 

[0038] According to this example 6, in addition to the same effectiveness as examples 1 
and 2, incision which is the efficacy of a laser knife and effectiveness, 
evapotranspiration, hemostasis, and coagulation are made more to vahdity as 
mentioned above. 

[0039] (Example 7) The example 7 of this invention is explained hereafter. 
[0040] The place by which it is characterized [ of this example 7 ] is to have added the 
irradiation time adjustment device to the configuration of an example 1. That is, 
although the power control unit 10 which oscillates simultaneously the semiconductor 
laser 1-1 of different wavelength and 1-2 is used in the example 1, it considers as the 
configuration which added the irradiation time difference control means for making the 
oscillation start time of two kinds of wavelength produce a difference next. 
[0041] About the optical fiber type laser surgery equipment constituted as mentioned 
above, the actuation is explained with reference to drawing 6 . If it gives priority and 
irradiates as the semiconductor laser of the 1st wavelength in which absorptivity was 
excellent to the living body shows drawing 6 , the surface organization of an exposure 
part will begin carbonization for a short time. On parenchyma, since absorptivity is 
excellent to the wavelength of all semiconductor laser, if this carbonization layer 
irradiates the semiconductor laser (it will be the thing of a low absorption coefficient if 
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there is no carbonization layer) of the 2nd wavelength after this is formed, all laser 
beams will be absorbed efficiently. 

[0042] According to this example 7, in addition to the same effectiveness as examples 1 
and 2, incision of a laser knife and evapotranspiration are made more to validity as 
mentioned above. 

[0043] (Example 8) The example 8 of this invention is explained hereafter. 
[0044] The place by which it is characterized [ of this example 8 ] is to have added the 
liquid blasting means to the configuration of an example 1. That is, a liquid blasting 
means to be a high absorption coefficient and to spray a liquid harmless to a living body 
on a laser radiation starting position to at least one laser wavelength is added to the 
point of the optical fiber 7 shown in drawing 1 , and it is constituted. This liquid blasting 
means is constituted as shown in drawing 7 . As for an optical fiber and 7-1, 7 is [ a filter 
and 7-2 ] ink jets. 

[0045] About the optical fiber type laser surgery equipment constituted as mentioned 
above, the actuation is explained with reference to drawing 7 . To at least one laser 
wavelength, it is a high absorption coefficient, and a liquid harmless to a living body is 
stored in an ink jet 7-2, and blasting dropping is carried out by the compressed air (not 
shown) sent in via a filter 7-1 from the exterior just before laser radiation. If laser is 
irradiated by this sprayed location, the laser beam of at least one wavelength will be 
absorbed very efficiently. 

[0046] According to this example 8, in addition to the same effectiveness as examples 1 
and 2, incision of a laser knife and evapotranspiration are made more to validity as 
mentioned above. 

[0047] (Example 9) The example 9 of this invention is explained hereafter. 

[0048] The place by which it is characterized [ of this example 9 ] is the semiconductor 

laser whose at least one laser wavelength is 760-830nm with the configuration of an 

example 8, and makes the blasting liquid in an ink jet indocyanine green (henceforth 

ICG). 

[0049] ICG is widely used for liver checking and the completely harmless thing is known 
to the living body. As shown in drawing 8 , as for ICG, an absorption property serves as 
optimum conditions over an example 8 very high to the wavelength of 760-830nm. 
[0050] According to this example 9, in addition to the same effectiveness as examples 1 
and 2, incision of a laser knife and evapotranspiration are made more to validity as 
mentioned above. 
[0051] 

[Effect of the Invention] Two or more semiconductor laser components from which this 
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invention differs in oscillation wavelength as mentioned above, The narrow diameter 
light guide line which transmits the laser beam according to individual by which 
outgoing radiation was carried out from the semiconductor laser component, By 
preparing the bundle cable which governed the narrow diameter hght guide line, the 
beam condensing unit which condenses two or more laser beams by which outgoing 
radiation was carried out from the bundle cable, and the optical fiber to which the laser 
beam condensed with the beam condensing unit is led to an exposure part the former — 
large-sized -- low -- since the aggregate of a micro and efficient semiconductor laser 
component is substituted, a power source and an equipment cooler style can simplify an 
effectiveness soUd-state-laser oscillator substantially. A semiconductor laser component 
has unnecessary optical pumping like a solid-state-laser oscillator, the responsibility of 
laser oscillation is also good, it becomes still more unnecessary [ the change-over device 
of a laser beam way ], and the optical fiber type laser surgery equipment which was 
excellent in portable nature and wavelength selectivity with the small light weight can 
be realized. 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the optical fiber type laser surgery equipment in the 
example 1 of this invention 

[Drawing 2] The block diagram of the optical fiber type laser surgery equipment in the 
example 2 of this invention 

[Drawing 3] The plot plan of the narrow diameter light guide line in the bundle cable in 
the example 3 of this invention 

[Drawing 4] (a) is the explanatory view showing the relation of the height of incident 
light, and a condensing condition. 

(b) is the explanatory view showing the relation of wavelength and a condensing 
condition. 

[Drawing 5] Property drawing showing the relation between the wavelength of light, 
and the transmittance to a body tissue 

[Drawing 6] The explanatory view showing the irradiation time difference in the 
example 7 of this invention 

[Drawing 7] The important section expanded sectional view of the liquid blasting 
equipment in the example 8 of this invention 

[Drawing 8] Property drawing showing the relation between the wavelength of light, 
and the transmittance to ICG 

[Drawing 9] The block diagram of conventional optical fiber type laser surgery 
equipment 
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[Description of Notations] 

1-1, 1-2 Semiconductor laser component which has two or more outgoing radiation 
section 

1- 3 Laser for Guide Light 

2- 1, 2-2, 2-3 Condensing component 

3- 1, 3-2, 3-3 Narrow diameter hght guide Hne 

4 Bundle Cable 

5 Laser Beam 

6 Beam Condensing Unit 

7 97 Optical fiber 
7-1 Filter 

7-2 Ink Jet 

8 98 Exposure part 

9 99 Control panel 

10 Power Control Unit 

11- 1, 11-2 Semiconductor laser component with the single outgoing radiation section 

12- 1, 12-2 Condensing component made to condense independently 
91 92 Solid-state-laser oscillator 

93 Fixed Mirror 

94 Movable Mirror 

100 Common Power Control Unit 

[Procedure amendment] 
[Filing Date] April 10, Heisei 8 
[Procedure amendment 1] 
[Document to be Amended] Description 
[Item(s) to be Amended] Claim 10 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 10] Optical fiber type laser surgery equipment according to claim 9 whose at 

least one laser wavelength is 760-830nm and whose liquid is indocyanine green. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0041 

[Method of Amendment] Modification 

[Proposed Amendment] 
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[0041] About the optical fiber type laser surgery equipment constituted as mentioned 
above, the actuation is explained with reference to drawing 6 . If it gives priority and 
irradiates as the semiconductor laser of the 1st wavelength in which absorptivity was 
excellent to the living body shows drawing 6 , the surface organization of an exposure 
part will begin carbonization for a short time. If the semiconductor laser (it will be the 
thing of a low absorption coefficient if there is no carbonization layer) of the 2nd 
wavelength is irradiated after, as for this carbonization layer, this is formed, since 
absorptivity is excellent to the wavelength of all semiconductor laser on parenchyma, all 
laser beams will be absorbed efficiently. 
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